The SCM test was established as originally described, and an attempt was made to evaluate it using myelin basic proteins. Various later modifications described by the original authors were incorporated as they were communicated to us. In separate studies attempts were also made to overcome some of the problems which seemed inherent in the technique. In the small series for which valid results were obtained we were unable to confirm the original claim that the method discriminates between cancer patient lymphocytes and those from non-cancer subjects with almost 9900 reliability. Indeed, although differences were found between the mean SCM values of cancer patients and of healthy controls, these differences were not significant.
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THE "Structuredness of Cytoplasmic Matrix" (SCM) test was reported by Cercek et al. (1974) as a means of distinguishing between cancer patients and normal subjects on the basis of changes in fluorescence polarization (p) of lymphocytes following incubation with Cancer Basic Protein (CaBP), Encephalitogenic Factor (EF) and Phytohaemagglutinin (PHA). In lymphocytes from cancer patients a decrease in p value (compared to the control) was observed after incubation with CaBP or EF, but not with PHA. Conversely in lymphocytes from healthy individuals, the p value decreased with PHA, but not with CaBP or EF. The ratio of the CaBP response to the PHA response gave a value known as the SCM response ratio (RRScM) by means of which a confident prediction of the donor's cancer status could be made. In this paper we relate our experience in trying to confirm these observations.
During the course of a Workshop held in November 1976 and subsequently published (Bagshawe, 1977) a revised technical protocol elucidating several crucial points was presented. It was stated that a graph of the fluorescein emission-polariza-tion spectrum for "resting state" lymphocytes revealed a peak at 510 nm which disappeared after stimulation of the cells.
This observation was fundamental to the measurement of p-value changes in the SCM test and invalidated any approach which used different light sources or monochromators, a different arrangement of polarizing filters or lenses or different substrate conditions from those specified. A further modification related to the Ficoll-Triosil used for the preparation of lymphocytes. A specific gravity at 25°C of 1-081 g/cm3 and osmolality of 320 mOsm/ kg was necessary to achieve a distinctive two-layer separation of lymphocytes at the plasma-gradient interface with the SCM-responding cells present only in the upper layer, or the upper portion if only one layer was produced. The correct pH (7.4) and calcium-ion concentration of the phosphate-buffered saline (PBS) were also critical.
In a later review (Cercek & Cercek, 1977 ) these parameters were again described and a modification whereby the substrate was prepared to a final concentration of 6 25 x 10-7M from a stock solution in acetic acid rather than acetone was also suggested.
We present results of SCM tests performed in this laboratory, details of the cells isolated, and studies on the intracellular fluorescein.
MATERIALS AND METHODS
Initially the SCM tests were performed on a Perkin-Elmer model MPF-3 spectrofluorimeter, but the majority of the work was on a model MPF-4, following the protocol as originally described (Cercek et al., 1974) after adoption of the various modifications described at the 1976 Workshop. We have also tried, as far as possible, to keep abreast of the alterations in technique as they were communicated to us.
Reagent-grade PHA was obtained from Wellcome Reagents Ltd. Myelin basic protein (MBP) was prepared using an established technique (Deibler et al., 1972) . Thymus-dependent "T" cells and bursaequivalent "B" cells were assessed by a modification of a published rosetting technique (Biozzi et al., 1968) .
Verification of the fluorescein emissionpolarization spectrum was attempted in a number of ways. Firstly, by measuring p values on the MPF-4 with the emission slit width set at 5 nm, the emission wavelength was varied in 5nm steps from 500 nm up to 550 nm. Secondly, p values were measured on lymphocytes which had been incubated with substrate and then spun to produce a pellet of cells in a strain-free glass capillary, which was then analysed spectrally. Finally, cells under a Leitz microscope were illuminated with incident Xenon light via a light guide, and the individual cell fluorescence conducted via another light guide to be analysed on the MPF-4.
The kinetics of substrate uptake and intracellular fluorescein production were determined on 5 x 107 lymphocytes uniformly suspended in 100 ml of stirred substrate at 27°C. The chart recorder was started when the cells were added and, at about 30-s intervals, a 3-ml aliquot was removed, placed in a cuvette, and the total fluorescence recorded. The sample was then filtered through a Millipore multifiltration (24 place) manifold and the filtration time noted. The filtrates were measured at the end of the experiment and the values recorded on the chart. The cellular fluorescein was derived by the conventional subtraction of the filtrate value from the total fluorescence, and also directly by lysis of the cells retained on the Millipore membrane. Treatment of the lysate with strong alkali further provided a measure of the unhydrolysed intracellular substrate.
A simple device was constructed consisting of a Zinc lamp parallel light source and 2 sidewindow photomultiplier tubes mounted on either side of the thermostatically controlled cuvette. The fluorescein emission was simultaneously analysed with film polarizers and barrier filters to produce 2 signals corresponding to the emission intensities parallel and perpendicular to the exciting light source. These were both displayed on a twin-pen chart recorder and processed electronically to produce a continuous read-out of p. The apparatus was demonstrated at the Workshop in 1976.
RESULTS
The p values of unstimulated lymphocytes and after incubation with either PHA or MPB are shown in Table I This increase in p may correspond to the use of the higher osmolality PBS (330 mOsm) introduced after the Workshop, compared to the original Dulbecco complete PBS (280 mOsm). These values are lower than the mean value of 0 206 + 0 002 (s.e.) reported by Cercek et al. (1974) or 0 196 + 0 004 reported by Cercek & Cercek (1977) for healthy control lymphocytes. It does, however, fall within 1 s.d. of the latter value (range 0-130 to 0 262) and is comparable to the values reported by M. Stack-Dunne (0a 153 + 0-002 and 0 142 + 0.003) and J. P. Dickinson (0-160 + 0.020) at the November 1976 Workshop.
Dickinson also found a 13% increase in mean p for unstimulated lymphocytes after incorporation of the Workshop recommendations, as well as significant improvement in the response of healthy control lymphocytes to PHA (personal communication). Whereas there was little response to either PHA or MBP shown by healthy control lymphocytes using the original technique, a decrease of 13.7% with PHA and 4.6% with MBP was observed using the revised protocol. For lymphocytes from cancer subjects, the response to PHA incubation changed from a decrease of 14-1% to a decrease of 6.2%, whereas the response to MBP improved from a decrease of 7.6% to a decrease of 11.0%.
Although these results taken together gave an RRSCM of 1-06 for healthy individuals and 0 99 for cancer patients, the spread of results for individual samples is considerable, as shown in Fig. 1 (00 changes in p) and Fig. 2 (RRscM) . Only 60% of either healthy controls or cancer subjects could be considered to give the "correct" RRSCM response, frequently because a change in p was noted in both PHA-and MBP-incubated lymphocytes.
An assessment of the cells found in the 2 layers was made using blood from 15 normals and 15 cancer subjects.
Simple microscopic examination, cell count and differential count performed on samples from both healthy individuals and cancer patients revealed that the lower layers were frequently contaminated by A t +40% Non Cancer + PHA A A clumped erythrocytes, as well as polymorphonuclear cells (PMN) which presumably failed to ingest iron particles at the first stage of preparation. Lymphocyte purity in each layer is summarized in Table II . The differences between the 2 layers are significant. Each layer was also The fluorescein emission-polarization spectrum for a number of different lymphocytes revealed a broad plateau around 525 nm, without the described 53 sharp peak at 510 nm. In addition, the studies on the packed cells showed a pronounced "Red Shift" (Ama= 527 nm), indicating an intracellular fluorescein concentration of greater than 10 -5M. This was confirmed microscopically, despite rapid photobleaching.
The results of the multifiltration experiments are displayed in Fig. 3 and show that the intracellular fluorescein concentration levels out after about 10 min and that the polarization decreases with the increasing cellular level, which is in agreement with findings already published (Preece et al., 1978) .
Direct measurement of cell lysates indicated that the intracellular FDA reached a maximum within 30 s and that the cellular fluorescein was considerably in excess of the value calculated by subtraction of filtrate from total fluorescein. This suggests that significant quenching of fluorescein is occurring within the cell.
Results obtained on the direct polarization instrument showed p to remain constant for several minutes at the start of the reaction, and then to reduce as the fluorescein released from the cells accumulated in the background. The lymphocyte p values obtained by this direct method were somewhat lower than those obtained on the MPF-4, averaging 0d130. 
DISCUSSION
The phenomenon of fluorescence is initiated by the interaction of a photon of exciting light with the electron cloud of a suitably oriented fluorescent probe molecule. There is then a rearrangement of the quantum of energy within the molecule which takes a length of time known as tau (X) during which the molecule may rotate. Finally, a photon is ejected at a longer wavelength, since there is an energy loss during the process, and this photon is polarized in the same plane relative to the molecule as the original photon which was absorbed. It follows that analysis of the plane of the polarization of the light emitted following excitation with polarized light indicates by how much the molecules have rotated during the time, r. In highly viscous media, the molecules can rotate little and the emitted light will nearly all be parallel to the exciting light. In very low-viscosity media, the molecules will have rotated to a state of randomness before emission, therefore analysis will show the photons to be equally distributed, parallel and perpendicular to the exciting lighit.
Fluorescence-polarization measurement is a very useful tool for the study of the environment in which the probe is located and a wide variety of different compounds have been used to study different regions of the cell.
In our study, although the population was far from ideal in terms of nonmalignant controls, age-matching or numbers, significant discrimination between healthy controls and cancer subjects should have been expected on the basis of the published techniques. Whilst there was some improvement in response to PHA or MBP using the revised protocol, the "correct" diagnosis of only 60% of all cases is unsatisfactory.
An area of particular concern is the very wide distribution of responses in both groups.
The improvement in response to stimulation may have resulted from the use of Ficoll-Triosil at a higher density, since PMNs (presumably effete) and clumped erythrocytes were found to a significant extent in the lower layer and could have contaminated the earlier lower-density preparations.
Our failure to confirm the existence of the spectrum described by Dr Cercek raises several points for speculation. Fig. 3 indicates the rate of build-up of intracellular fluorescein, reaching 3 x 10-9M during a typical SCM test. The actual lymphocyte cell volume, however, is of the order of 0.1 p per 3 ml of substrate, so the cellular concentration would be approximately 10-5M, which accounts for the observed red shift in the emission spectrum. It also supports the observation (Udkoff & Norman, 1979; Balding et al., 1980; Hashimoto et al., 1979 ) that there is a dependence of polarization oIn intracellular fluorescein concentration, which we confirm (Fig. 3) by the decreasing value of p with increasing time. We also confirm that whilst the fluorescein absorption peak (491 nm) is unaffected by concentrations up to 10-2M, a significant red shift (up to 505 nm) is produced when the dye is bound by protein. All these effects help to compound the difficulties in accurately quantifying the probe, and perhaps suggest that the measurement of the SCM phenomenon depends on the involvement of a series of artefacts, the balance of which may be altered by the state of health of the donor.
The purpose-built device for directly measuring p was criticized on the basis of the existence of the emission polarization peak at 510 nm, which specifically disappears when the cell is stimulated, and forms the basis of the SCM test (Cercek et al., 1978) . This suggested that only very narrow bandwidth filters or gratings could be used to observe the change. Indeed, the sole invalidating argument against this approach rests on the existence of an emission-polarization spectrum which remains unconfirmed.
The reasoning behind the design and construction of this inexpensive instrument was as follows: most of the energy from the Zinc lamp is concentrated into 3 emission lines at 468, 471 and 480 nm, which lie within the absorption spectrum of fluorescein. The use of parallel light from this source overcomes the objection to the extremely low source radiance. The advantage of having simultaneous parallel and perpendicular analyses of fluorescence is in the avoidance ofthe need to change the axis of the analyser at frequent intervals, which is necessary on single-photomultiplier devices, and it also means that the signals can be processed electronically to monitor polarization continuously. Kinetic studies suggested that a valid measure of cellular polarization could be obtained during the initial stages of the reaction, whilst the background fluorescence is minimal. If so, this would avoid the need for mechanical filtration of the cells which was considered by us to be the weakest and yet most important step in the SCM test as described by the Cerceks. Chromium-labelling experiments by us suggested that lysis of cells during Millipore filtration could be as much as 20%, and this would raise the value of p by lowering the cellular contribution to the apparent total.
In conclusion, therefore, we have been unable to achieve satisfactory distinction between lymphocyte samples from healthy donors or cancer patients using the SCM test, either as originally described or as subsequently modified. This work was supported by a grant from the Cancer Researchl Campaign and the MIedfical Research Couneil.
